Reductions in motoneuronal neurofilament synthesis by successive axotomies: a possible explanation for the conditioning lesion effect on axon regeneration.
Axons regenerate more rapidly after a test lesion if they received a conditioning lesion. Previous work suggests that the cell body reaction to injury is responsible for this conditioning lesion effect. Here we examined the effects of the second, test lesion on the expression of the major cytoskeletal proteins, tubulin, actin, and neurofilament proteins. Using 2D-SDS-PAGE to separate these cytoskeletal proteins synthesized in the facial nucleus, along with in situ hybridization and RNA blotting to measure corresponding mRNA levels, we found that previous conditioning had little effect on actin or tubulin responses to a test lesion, but resulted in further decrease in neurofilament synthesis. Immunocytochemistry and electron microscopy revealed a greater loss of neurofilaments from the proximal conditioned axons, and axonal shrinkage. We suggest that the reduction in neurofilaments in the proximal axons of conditioned neurons reduces interference with tubulin transport. This may allow more tubulin to be transported more rapidly into the growing axon, to support the faster elongation rate of conditioned axons following a test lesion.